This study investigated the frequency of aspiration pneumonia in conscious stroke patients fed by a family member and examined the effect of introducing training in swallowing techniques by nurses. A total of 96 consecutive patients presenting with dysphagia due to acute stroke were included in the study. Patients presenting between January 2000 and July 2003 (n = 48) were fed orally by a family member given general nursing information (group A), whereas those presenting between August 2003 and March 2005 (n = 48) were fed orally by an experienced nurse trained in specific swallowing techniques (group B). All patients were examined daily for the presence of aspiration pneumonia. The incidence of aspiration pneumonia was 33.3% in group A and 6.3% in group B (P < 0.05). The incidence of aspiration pneumonia in dysphagic stroke patients who are orally fed is still high. Training in swallowing during oral feeding offers clear protection against pneumonia in conscious stroke patients.
Introduction
Dysphagia is a major complication of acute stroke, with an incidence of 25 -54% at the onset of the stroke, quickly reducing to around 11% after 6 months. 1, 2 Dysphagia in stroke patients is a marker of poor prognosis and increases the risks of chest infection, malnutrition, persistent disability, prolonged hospital stay, institutionalization on discharge and mortality. 3 Aspiration, with the possible consequence of aspiration pneumonia, is the most important acute complication of dysphagia, affecting up to one-third of dysphagic patients. 1, 3 Besides a proper diagnostic assessment and an early start to rehabilitative efforts, tube feeding is usually recommended as an effective way of supplying nutrition in these patients during the first 2 weeks, 3,4 but Finucane and Bynum 5 reported that tube feeding may increase the risk of aspiration rather than reduce it. In the light of this, a determined effort to maintain oral feeding may be reasonable in all conscious patients. 5 Training in swallowing prevents aspiration pneumonia after stroke To our knowledge, few studies have been performed on the relationship between swallowing training during oral feeding and aspiration pneumonia in acute stroke patients. The aim of the study presented here was to assess whether the introduction of training in swallowing for acute stroke patients receiving oral feeding had any effect on the incidence of aspiration pneumonia.
Patients and methods

PATIENTS
From January 2000 to September 2005, consecutive patients with dysphagia due to acute stroke presenting within 24 h of the stroke and receiving oral feeding from day 0 were included in the study. Exclusion criteria were admission more than 24 h after stroke onset, tube feeding from day 0, coma on admission and during hospital stay, and endotracheal intubation in hospital. Dysphagia was confirmed clinically on the day of admission by an experienced physician or by specially trained nurses using the swallowing provocation test. 6 All patients underwent non-enhanced computed tomography or magnetic resonance imaging of the brain.
The study protocol was approved by the ethical committee of the Second Affiliated Hospital, School of Medicine, Zhejiang University.
ORAL FEEDING REGIMENS
Patients meeting the study criteria and treated in our hospital from January 2000 to July 2003 were fed orally by a family member who had been shown a video tape containing general nursing information (group A). Patients enrolled in the study who were treated from August 2003 to March 2005 were fed orally by an experienced nurse who had been trained to instruct the patient on the following specific swallowing techniques (group B): 7, 8 (i) tucking in the chin when swallowing to compensate for the slight delay in the swallow reflex by widening the space in the pharynx and to improve retraction of the base of the tongue; (ii) using a deliberately forceful swallow to increase the pressure on the bolus as it passes from the mouth into the pharynx; (iii) coughing after every second or third mouthful to clear any aspirated material, followed by a clearing swallow; (iv) using exercises to improve specific aspects of swallowing function, such as those designed to improve retraction of the base of the tongue, increase laryngeal elevation or improve laryngeal closure. Patients in group B were encouraged to practise the exercises several times a day outside training sessions, and to use their swallowing techniques every time they ate or drank.
ASSESSMENT FOR ASPIRATION PNEUMONIA
All patients were examined daily throughout their hospital stay for the presence of aspiration pneumonia. The diagnosis was based on the presence of three or more of the following: fever (> 38°C); productive cough with purulent sputum; abnormal respiratory examination; abnormal chest radiograph; isolation of a relevant pathogen (positive Gram stain or culture) and arterial hypoxaemia (partial pressure of oxygen < 9.3 kPa). 1 STATISTICAL ANALYSIS SPSS 11.5 for Windows software (SPSS Inc., Chicago, Illinois, USA) was used for analysis of the data. The Pearson χ 2 test was used to JY Huang, DY Zhang, Y Yao et al. Training in swallowing prevents aspiration pneumonia after stroke analyse differences in the incidence of aspiration pneumonia between the two groups. A P-value < 0.05 was considered to be statistically significant. There were no significant differences between the groups with regard to age, gender or stroke location. The incidence of aspiration pneumonia in group A was 33.3% and that in group B was 6.3% (P < 0.05).
Results
Discussion
For stroke patients with dysphagia, prevention of aspiration pneumonia is an important therapeutic goal. Although the use of tube feeding is widespread, its benefits are questionable, since some studies report that it may increase the aspiration risk rather than reduce it. 5 Several groups have reported cases of serious Gram-negative pneumonia and bacteraemia in which the organism was first cultured in the feeding solution or tubing, then in the stomach and pharynx, and ultimately in the lungs or blood. 9 Furthermore, considering the high costs and discomfort associated with tube feeding, it may be more appropriate to feed acute stroke patients who are conscious by hand (oral feeding). In the present study, we examined the frequency of aspiration pneumonia in conscious patients fed by a family member compared with those fed by a nurse trained in swallowing techniques.
In our cohort of acute stroke patients with dysphagia, the incidence of pneumonia in patients fed orally by a family member was 33.3%. These patients presented between January 2000 and July 2003, during which time we had insufficient staff to provide specialist feeding help. This figure may represent the natural incidence of pneumonia in conscious patients fed by hand. Two previous studies 1,10 found evidence of pneumonia in only 13 and 21% of patients, respectively, whereas Dziewas et al. 11 reported an incidence of 44%. The discrepancies between these numbers may be explained by selection bias and different feeding methods: the first two studies involved unselected stroke patients, and the study of Dziewas et al., although involving only dysphagic patients, included those with a decreased level of consciousness and all their patients were fed by nasogastric tube. Smithard 3 reported a frequency of pneumonia (33%) in stroke patients similar to that reported here, but the feeding method was not recorded.
In the present study, the value of training in swallowing for dysphagic patients was examined. Normal swallowing consists of four phases: oral preparatory; oral; pharyngeal and oesophageal. Stroke usually affects the first three phases by interrupting the voluntary control of chewing and moving food around the mouth (more common with cerebral lesions) or delaying the pharyngeal reflex (more common with brainstem lesions). The incidence of pneumonia was significantly lower (P < 0.05) in those taught swallowing techniques (group B) (6.3%) than in those who were not (group A) (33.3%). The three patients in group B who ultimately developed aspiration pneumonia were well motivated, but were constrained by severe memory deficits and senility.
The present study has two clear limitations. First, data from tube-fed patients were not available for comparison as conscious patients were reluctant to undergo the discomfort of tube feeding. Secondly, assessment of Training in swallowing prevents aspiration pneumonia after stroke pneumonia could not be made blind to the patient's baseline characteristics, which may have introduced an expectation bias.
In conclusion, our data indicate that the incidence of aspiration pneumonia in dysphagic stroke patients who are fed orally is still high. Training in swallowing during oral feeding offers clear protection against pneumonia in conscious stroke patients.
